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mmm 
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imxmsi mm* b ux^, it^mn* b mm.* b <g^* 

h^*, ^bUX. 3I*M$XM/X. Jfcf* 


ffiIE4#2 000-3066644 


#2 000 — 08537 


R-TSDNAo 

o 

[S^^l 1] ffitr*^ V>^*D-^ (Rhizophora mangle) 
=r- FtSDNA. 
5DNA. 

(c)sb^j##2 icat$n-5T$ jmmmiz&^x. imL<itmm<z>T^ sm& 
i 3 ] bb#i## i ic^stt^^sse^b < izt&mm&imwx 

3 tl e> <Z>IE#J C7)-gP^ b < £ tf D N A . 

3-KtSDNA ( 
SDNA, 

(a)SB#f##4 lCat$n<5T^ y^Sg^JA^3S;-g>^>A^S 
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KtSD'NA. 
5DNA t 

( a ) m&m^ 6 tc^ sti§7$; mmm& & & # >r? ^ ® 

m&m 2 o ] m&m 1 9 iB*©me^s:«^i-s d n a ^ * h y > ^ 

> h&^#TT*/\>f >ry ^XL A>o^< h \sxm&fa±tS&*m 

&DNA„ 

( a ) B2#f## 8C^$tlST^y mmmfr & £ # >A 47 » 
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it Z. tl <b ©HJ#I©— mm L < tt^gP £ D N A 0 

[M2 3] »#3g2 2 |Bi©»^^«^fS D N A i:X h 'J > 

J^T©(a)~(c)m^n^lB«0#>/\°^©&zi- F"£" 

SDNAo 

^e>fc»j, 2>^4>&< a^a* h \s *wtf$.fa±m&zmi' z> * y m. 

(c)@B^rj#-^l OlC^^tiST^ ymiB#I{C£^T> 1 < &$:M©7^ JM 

& 31 *l £> ©K*0©— L < tt^^J £ ^tf D N A „ 

[f»#3l2 6] Sh£«2 5 fB«©it^ DN A £X N'J>i?i 

[St^2 7] J^T^(a)~(c)m^*lfrlB*<Z>#>/t^&zi- K*T 
<g> D N A 0 

(a) ia^j##i 2tc^$#i-5T$ jmmn-frbte&zisrtvgt 

(b) gB^JS#l 2lC^$ti^T5 ymiE^Ji:«l^«j(>*7 0%J£LLtf>yi* ymgB^rj 

frbftV. -fr-D'PteK il*>m.X h l/^SttlnllM^ttS^^A^S 

(c) gg^J#-^l 2lC^t$tl-5T$ ^S^?iH^J^Ci3V^T, 1 3g= b < tegt^gCDT ^ J W. 

m&i%2 8] sh^j## 1 1 iz^ztizi&mmFffiis < it^&mm&imm 

X it Zl tl £> <Z>SB#[tf)— L < tt:£gP ^tfDNA. 

[W&m2 9] |f^2 8fB«^^^?:#^-r€>DNAi:X h V 
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TS* KtSDNA. 
SDNA. 

( b )ie^js^ 1 4 fc^$*i3 r * j mmmtmm&ifi i o *#±<dt s / ^sb^j 

( c )@H^rj## 1 4 {C*t £ ;ft£ y * y l£E#f JC £ v>T, 1 m L < tiffcM©y * 7 ft 
X tt ^ tl e> ©Ig^JcA-gP^ L < it±$fl Z D N A o 

m&m3 3] 0^7-3 2(m^*i^gB|£<Z>DNA£Mvx3z:££# 
xM/*, *»;*M/x, Kixhux, ty>xM/^ **||*M/*, st 

»^3 4mm.(?>mmx h i^^wft©S±^ST 
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[»#3g4 o] k^j#-^4 izijkznzy^ jmmnt.mn^i o%j^± 
a* St. 

im&mi 5] m^m^sizm^ft^r^ jwrnn-fr^tzzzyrttm.. 

[«**4 6] mmm-f§r8izmzftz>T$ smmmz.mm&ifii o%sa± 
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o 

o 

[flt*«5 7] »*^s 6—3 8<D^ttifrmm<D*>w7mz<&mmiz 

[ff##5 9] W#^4 2—4 4^1^ftfrgB*©#>/\-*f£C#ill$lC 


im&me o] ft^g4 5—4 7(^i^ft^iB«©#:yA*gjc#Mi$K: 

m&me i] «^4 8 — 5 o<z>^-fnfrmm<D$yjwmzftmmz 

[ff*^6 2] ff^5 1—5 30)^1*n^SB^CD#:yA^®lC#Ml$lC 
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5 7 — 6 3©V^*l^8B*<Z>#t#o 

[f^6 6] mmxhlsxffi* ftfM^ h l/X, h UX, {gig 

zzuzftWit-tzm&me 5-6 7<z>^-r*i;friB«<z>^#-o 

[»^6 9] D N A ifi > m&TMl 5 — 1 7tf)V^*l}^SE«©DN AT'Sb 

[§M7 0] DNA^ 3»*£l 8-2 0(D^'fftfrmm<DDNAT*2b 
Z>Z£$:mm£-*Z>m&lg.6 5 — 6 7Gr>^-r*l}frfe«©'<* 

DNA^ »^2 1 — 2 3tf)V^*lfriE*©DNA7?& 
SZli:S:#^[^-rs«^6 5 — 6 7©VAi*ti^fB^©^^^-o 

[ft*^7 2] DNA2>\ m&m2 4 — 2 6 tfH^tlfriB^GDD N A 

^zn^nmn-tsm^me 5 — 6 i <D^-rti-^mm<o^^ $ 

[M9C7S] DNA^ »:£:£2 7 — 2 9m^*i;friB*©DNA"£& 
5ItS:i|tftt5iM6 5-6 7 OD-^-f ti^gElg©^ * # -„ 

[f*S7 4] DNA*\ SN^3 0 — 3 2 <Z>V^*l^iH^©D N AT?& 
-53i:S:#^i:-rSff^6 5 — 6 70V%-r^l^lH^©^^^- 0 

m&mi 5] m&me 5 — 7 4 (D^tifrmma^? * -zmizfflMK 
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immm 1 9 ] mm* b it^mm* b mux b ux, &m. 

xbux, ^NUX, MI^M/^ & 

D N A SMtg-l 2 - 1 4 © \f-yftli^mm<D D N AT'$ 

s z t z&mtt&m&m 1 8 ~ 8 0 © ^-rti^ia*© b^y^v^-vtmm 

^5 8 2] DNAA\ 5~1 7©^-rtl^fH*©DNAT$> 

S3i:?:#tatSi^7 8-8 0(D^fM^m<Db^yxV^-v^Um 

o 

[11^83] DNA^> ft^l 8~2 0©^-rtl^SB«©DNAT*fe 
Z>Z£Z&m£?2>m$nM7 8-8 0©V^t t n^gB«©h^>X^a:^-/^«% 


[»^3®8 4] DNA^ i*l2 1~2 3©V\f^|2«0DNAT$) 
S3t?:#ti:t5i^7 8-8 0©v^-rn^fB«©h^>Xi/^-y^«# 

o 

[ff^8 5] D N A #\ ff^2 4-2 6m^*l^SB«©DNAT*& 
^>3i:$:#^:i:-rsit^7 8-8 o ©^-f *i^fB«© ^^^ii*; *=fg# 

o 

CfiN^8 6] DNA^, Mtt82 7-2 9 6D^m^I2«©DN AT*& 
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o 

[W#^8 7] DNA#, »^^[3 0 — 3 2©V>-rtl^|H«CDDNA^$> 

o 

[»#JB8 8] IV$£7 8—8 7 ©^1**1^18*© b9>Z>i?x. — y VW. 
[000 1] 

[0 0 0 2] 

[0 0 0 3] 

M^.tf> H. J. Bohnertt>ittmM&#:(D°?2/— b-)V<£t&mm&9 rtziizm 
AtSrtT', ^A=3©|&^ffi^>fl:$tlfe*S:^LTV>S (Science Vol.25 
9, No.22, P508-510, 1993) „ Z. <D £ o &m^m®<DW&&&it\tZfU V 

(Plant Physiol Vol.108, pl387-1394, 1995) ^^'J >f >^ 

&mm*MA?&Z£T*&mm&m^i>mbft&Z£tf^ZftT^2> (Plant J 
Vol. 12, P133-142, 1997. Plant Mol Biol Vol.38, 1011-1019, 1998) „ 

[0 0 0 4] 
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[0 0 0 5] 

u-^mm<Dm^mm^mm^uKjvr'mmv^mitz\ntx'iz±<MBnx 

?0mRNAl:Mmi^Ii?)TgiT^ofcri:*We>tl6 o 
[0 0 0 6] 

M i mu r a -:/ffi#(£>—3T&3Bruguiera sexangula 

©*&#*fflfl^£ffil&L£: (J Res Vol.110, P 25-29, 1997) „ 3 <Z>Jg#*fflJ&&&fl 
MtgMrf'Zlffi'V&V, £±i&mm 1 5 OmMJ^jKD^T^^^lC^WrSZl 

(J. Plant Res Vol.110, P 31-36, 1997) D L;frLfc#*>, 3©^F#^J|g§: 
[0 0 0 7] 

[£§!£#«?& L <fc e» £ -r 3 MH 
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mzfrzmm* h u*iM£&ra±3i»rs*stt&^?-**>/t** mm* v is* 

[0 0 0 8] 

IC^fgU eUCit*i8fljB§^#5i3££*lT V\£Brugiiiera sexangulaCD^#|ffljag© 
ftM-ZmT. Z.<DMtifcffi* 1 0 OmMON aC l#£TTiMU J&#jflffJ&^e> 
ftffilfcmRNAS:lt:cDNA7>f^7 U-SrffJSL, iO^&T^^n- 

- 2 9-5 3 8 0 #^##fltO#> r <z>x* u --ym&T*mMZtiZ>Mte?-l$ 

[0 0 0 9] 

-TSj§-&> ^Jjg^»g)^>f[:^-hU 7A (NaCl) tC^-r^>^iltig^^<|B 
HB101, JM10 9^(D^C|©^«1 0 0 0mMa±®N a C 1 Sr^tf 2 YT 

W^tttC^ < B5# b& V* c D N AtfmAZ tlfc V U - > fc^ tlT L £ ? Z. t IZ 
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[0 0 10] 

*mm& e> tc <t & ±&%m*emm ?u- 7mm<D*t&* ( C dna) 
£&T*%tfr&>. zn*><Dm.m*mi*. mm&mfrhnm&m\z\^2>m&^£. 

[0 0 11] 

c d n a ^m^mmizmx u # e> *ifc^K«iijWjes:«±j(tBifi*«^jc»K:** 
3ts:4#«i:-r«»*«iiB*<z)^^y-->^a5 (n^2) it&Qm 

xhuxt)\ h i/XT*&£3££#3&£^sfff:£^2iB«<z>;** U-->^ 
(»#3C3) 1&±ttlJ6#, *»BT&S3fc 1~3 
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o 

[0 0 12] 

£ #3g », w 1 ~ 6 <d v % -r ti **sb«© x * y - - > <k y m e> 

<BiSxhl/X, aMg*M/*, t!/>xM/7, a^HR^M/;* 

8 h uxwttiSLhratt&wrs * yw&* 

10)^, -^ytf U-rf (Rhizophora mangle) 3 "T 

DNA (f*5l 1) J^TO(a)~(c)©^-rtl^fB*©^>A^jR$:n- 
K"T £ D N A ( a )IB#J## 2 tCj^S n& T ^ J WmW* b ft 5 # > A? S( b )@B 
^I##2lC^$ti^T^ ;»ffi20i:ffiBSJtt#7 0%J£U:©7$ y»BB^6«iy 
; fro4>&< h l^xttttfqt_h^'a^Wr-S>^>^^«(c)Bg^J##2tc 

©«»»8B^fX»itie>©K?a<Z)--aiS^L<a:^aiJ€:*tfDNA <»#£l 3) 
»*3U 3 i2«© D N A £ X h y >i?i>h^ffTt'A>fy'J ^xu 
j^o#fc< b UXW&mJim&.Z^i-?Z>$yrt9M*:^- KtSDNA 

(»*ai4) ^, #T©(a)~(c)©v^ft^iB«©#>A*j££n- 
DNA(a)@B^J#-^4 iC^3*b£TS >^IB^e>fcS#:w^Sf(b)ge^J## 
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*>/*?m (m&mi 5) 3 tc^stisssae^L 

»BH^JXttdtie>OBB^©-»^L<a:^as&^tfDNA (M16) 8» 
( a )IB^J## 6 izBZZ *i£ T $ J Wrnn-fr b # >7\'? K( b )SE#f## 6 

9 & m t s d n a t ^ h u^i;i>h^#T-e;u7*u #v x 

t«DNA(a)i!^ff8i:SSft67§;ai^j6»P,«i«df>;tjrJ((b)S!5!( 

## 8 iz^k s ti ^ r ^ j mm&itmm&tf i o %&±<d t ^ j wmmi* e> & y , 

*^<t^ h l^X»fe|»J±^^ : rS^>7t^M(c)gH^J##8(C^~ 

(»#3g2 1) E^J##7{c^$tiS^SBB^b<tt-ecD 
»»«fffi^3Cttitie>(DK^J©-aJ^U<tt^»S:-^trDNA (1^2 2) ^> 
. 2|H«©^^$:^-rSDNAi:>l h y y ^ y h &^#T"£/W 

— KtSDNA (f*«2 3) «T©(a)~(c)<m^*i^fB«0#>^* 
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fCfcn- FtSDNA(a)S?(Jff 1 0 KmZn&T* JWUm-frhteZZyrt 

^K(b)S2^j#-^-i otc^^nsT^ jmmmni&mwi o%&>±<D7 $ ;m 

^ L<te Wins *l£T ^ yKHtfrj^&fcy, •fr-D'p&< hV* 

mnm v < iz^&mmmmwx « r ti e> ©u#jtf>— »^ l < «^gp & ^-tr dna 

(f#S2 5) ^, 2 5 IBi©I€?^i^t S DNAtXh>J>j;x> 

hfc&fr-TTf/W^y ^XU ;fro4>fc< £t>J&;* h l/^Wttf&I-LtStt^W'r 
5^>/^f!:3-FtSDNA (»#£2 6) J£*T<Z>(a)~(c)©V^n 
^IH^©^>A^S$:z3- KfSDN A(a)gB#J## 1 2 KjtcS *i£ 7 ^ J BftS! 

mora ;m&x#:. fii^ i < ti t r ^ ; »^ e> ^ y , fr-D'pta 
te&mz^&DNA (t^2 8) ^ m#i%2 8mm<Dmte*zmf&?z>DN 

Ail* bV >^ai>h^#TT/\-r^U ^XU J^o4>fc< h 
KftlRllMms^^i'ISn-KtSDNA (M2 9) J^T© 
(a)~(c)<P^1*;fi;frg3Sfl>*>/^g3::3- K^-S D N A ( a )BBfff## 1 4 tC 

^*>&y, fr^'p*<£*m.*b\sxw&\*i±m&zm-rz4yA>;g; (m&m 
30) ^, ge#i##i siz^zftzi&mmmmLK&^vttntomFixitzinb 
<D&F]<D-®mi'<iZ£®z<£& i DN a m#m3 1) ^> imm&m. 
e?&i«t5DNAtx h y yv^y hfc^#TT*/w:/y ^xu 


1 6 


mtE# 2000-3066644 


#2000—085377 

I 

132) tcKi-Sc 
[0 0 13] 

7 b 1/7, mftwtx b 1/7, si:^^ h m^£E7 h i/7^e>^«tis i x 

tt 2 J£Ul©7 blsXT'&ZZLt Z!&mil-t2>m*T% 3 3 ga*©^7 h 
©ft-L^ (f#S3 4) ^, fc<P%«7M/7#, H^M/^^i:^ 
li:tSf^3 4ffi<S©SR*7 h P7»#©t^±^M"(W^^3 5) (cits 

o 

[0 0 14] 

-^ 3 6 )-^— BB^rj## 2 r ST7»H£fffcffiHtt# 7 0 %J£U:<Z)y * J 

mmFJfrbteV. *o^< £=t>i&7 M/7Wtt[^_h^S^5:^-r-5,^>7\°^« ( 
ff*^3 7) ^ % BB^f#^2jCzSS4x*r$y»B!^JK:fev^T, 1 3g= L < iiSfi 

tfc&7 h I/7ffiH£ftJ:?Stt£*^£#>A*^ (»^3 8) 

ic^stisr^ y^@H^e>^s^>A^® (M3 9) ^, ffl#i#-iMtcja* 
&;ti-s#>/\ o ?jR W4 3) ^, mmm^eiz^zti2>T$;mmmz& 
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44) Jf>, SB^J#-^8lC^Stl^T^ Jmmm-frhtt:Z>&yrtZ'$t (M4 5 

4 6) ^, @g^i##8ic^^tisr^y^sB^jicfevNT, imv<nmm<D7$ 
xhisxM&m±m&*m?z>*y^?% (»^4 7) @e#i##i oic^ 

$nST^^^lH^J^e>^S^>A^^ (ff^4 8) ^, IB^J##l OfCi^S 

%&xhu*m&\pi±?£&zm-t2>$>rt>7m (i»9) se#i#^io 

0 %J^_h60 7^ ^ ^SH^rj^ £ & »J . tP-D&iZ < £ h U*M&fa± 

t^5 3) 4 izmztizr^ jmmmfrt>&2>*y/*tM m 

^5 4) mm&^ 1 4\ztt?*fr&7 ^ jmmmt&m&tfi o%$k±(DT 

n (OT5 5) @B^J#-^i 4{c^gti-S>7^ y^SB^JtcfevxT, 15gL< 

'j>&<£*>t&xbi/zw&fo±ffi&zm?2>*y^?g. (i*«5 6) Kgi^-a 

o 

[0 0 15] 

£fc##§f$§tiU W*«3 6 — 3 8©V%Tn^fB*©^>A 0 ^®lC^F^lC^ 

(ra5 7) wi&gs 9-4 i <n^-rtifrmm<D*yswmzm 
mwizi&&-t2>tftfr m&^s 8) shftgu 2-4 4©v^nfria^tf>#:>' 

/^®{C#M^lC^-rS^ (fSM^5 9) ^ 11*^4 5-4 7<£>V*T*lfr 
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I 

mm<D*>rt>rmc&mff3icm&-?2>m<b (»##6 o> ^, sMtgu 8-5 o 

©V%1*tl^^©^>7\ 0 ^jSlC#M^lC^f SiBtft (M6 1) ^\ 3ff$£ 

5 i~5S©v^-rti^ffi«©*>A^Ktc»M»K:#g^"tem# (ff^6 2) 

»*^5 4-5 6©^^•rtl^fH«©^>/^°^K^c#M^^c^^s^;^^: (if 
^6 3) ififttf^y ^ n - ^ i: t si*^ 5 7- 

6 3©^-rftfrfB«©*a;# (§^6 4) fcw-r& 0 

[0 0 16] 

»#^7~i i (D^-ftifrmmommz. bisxw&fa±t£&z 

h ux. mm* b is*. *i/>* b i/x, &fm* b i^x, mmm* b u 
mmm* b u^frbm&nz i x«2j^±©^ h u^^s^t^mt-r 

^-v&zztz&mftzm&me sumoi^? (i^e 7) dna 

5 — 6 7<D^-fnfrmm<DK>7Z- (»^&8) DNA^, Shfrg 1 5- 
1 7©V*-f*l;frfB«©DNAl?&Sr £ 6 5-6 7(2^*1 

^SB«©^*#- (1*^6 9) DNA^, ttftRl 8 — 2 0©^Ttl^lB 
«©DNAl?fe-53i:S:#^:i:-rsiS^^6 5 — 6 7 ©^-TtlfriB^©^* # - 
(W70) DNA#, If ^2 1 -2 3©V%-Ttl^lH«©DNA-e^)^ 
3 il$:m®tt?Z>m$&M6 5-6 7 © V%-r*lfr gB^©^? * - (»^7 1) ^ 
, DNA^ ff:£^2 4-2 6©V^;ft^SB*©DNAT*&£3££#&£:-r& 
If3tg6 5-6 7©V^*I^IB«©^*#- (if ^ 7 2 ) DNA^, 
S2 7-2 9©V>T*lfrie«©DNA^&£-££#3&£^£I|:£:g6 5 — 6 7 
©V^JlfrgB*©^*- (IM7 3) ^, DNA^, f^3 0~3 2©^ 
•rtt^iHa©DNA"efeS3i:$:#^i:-rs»#^6 5-6 7©V^4x^fB«© 
(»#3g7 4) iCK1"^ 0 
[0 0 17] 

&fc*nmiz. m&ige 5-74 ©^n^B«©^?#-£^±*wiisica£A 
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[0 0 18] 

# * - £«MHs&ic^A u mmmmMvftWk • *t $g£:is#-ft r £ \z 
£vmbnz>z£*'®m}i'tz>h^>x¥3L-v>7m®j (M7 8) ^ m^s 

mm* b is*. *i/y* b m^UTs b mmm* b urns.* b 

vyfrt>mittiz> l X«2j^_hox h i/^tfeSz:i:Mtt5f^7 8fB 
ich?^^!---^!* (»#^7 9) ffcSMM* N ixM/ 
^T^53i:5:#l$i:t5fM7 9|B«(Z)h7>Xi?x^7 : ?ffi^ 8 
0) ^, DNAdV fMl 2-1 4 0V\f^fBi©DNAT^S;t$:M 

t-r^«^7 8-8 o<D\,^frfrmM<Db ; ?y7.v^-v zmm (»*g8 1 

) DNA#, 1^(1 5 — 1 7 m^;ft^iE*©DNAT?&£z: 

tsi#^7 8-8 oay^-rti^mm^b^y^v^-v ^mm (»^8 2) 

DNA^ m#&l 8 — 2 0<D^-ftlfrmm<Z>DNAT*2bZ>Z\}lZftm}l-t 
SfM7 8-8 O^VA-rtl^gB^g) b^y^V^-y^mm (f^8 3) ^ 

, dna^ m^2 1 — 2 3^Z)v^■rtl^l3*©DNAT*$>-5r^:$:#^:i:•r5 

n#^7 8 — 8 o©v*-f*i**aB«© b^y^v^-vvw.m c»*«8 4) 

DNA^, »#a2 4~2 6©V^-ftl3^ia*©DNA7?**3fcS:W«i:'r«lt 

8 — 8 ocDv^-rti^8B«® b^y^vx.-vvmm m*ms 5) d 
na^, m&rnz 7-2 9 <D^-fftfrmm<DDN AT*$>2> z. £*!&mftz>m#. 

^7 8 — 8 0<m^:ft;frg2«© *;ffi#J 8 6) DN 

A#, |f^3 0-3 2<D\,^nfrmm<DDNAT*&2>Z£Z&m£-?zm#?g 

7 8-8 o&^-fftfrmm&b^yxv^-vzm® «*a8 7) 
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1 8~8 KD^-rm^mmcD b^y^p^-y^mmzmm^^^t^mt-r 
zmmttm (M8 8) izm-tz. 

[0 0 19] 

bfc#*f c D N A $:#lt1-§ Z\ £ 
[0 0 2 0] 

o 

[0 0 2 1] 

_hlBcDNA^-f zf^V-t LTli. flt4K^ h l/* lCW#-r&jt-£^GD c DN 

-KtSDNA?:^^y-->^tSf^ Mill 7>^n-^( 

/w-if^tK j*t;i/=F % -Yx-Vvt;!/:?, fc;i/=^K3f. fc:;i^#*v 

mRNA©iffili, Ostr em?)0M (Plant Physiol V 1.84, P1270-1275 


2 1 
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, 1987) M8tfcmRNAH©poly 
(A) + RNAtf>¥f§m. Ol igotex-dT30<s uper> 

y (A) +RNA$:liC, ZAP-cDNA/Gigapack Cloning Kit (Stratage 
ne*±) &|fJMLT*l6-t-6ii:^^*. 
[0 0 2 2] 

±|HcDNA7-f^7U-t:fi*t5X^U-->^ti:*S#icDNA 

e> <d x * u - - y >f\z y _ £ v % teg^ftc £ ^H#£JS «r -5 3 £ tc <fc *j «R-r 

[0 0 2 3] 

N A At S z: i: tc i o t frfctiS *\ frfrsmA^mt. btiih7>^7* 

mzfflmznz>b<DT'&&\,\ fit, mfficDNAi)mxt<tifci&mm&ffim 

a #^*n<z>#&tc «fc »; J^Stf 5 r i: # -6 „ 
[o o 2 4 ] 
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KM?&m'h£ifmmmmtfi&^*mmtf£v&&L\,\ mmz. 7 5 0mM« 

_t, ^*Ktt5 0 0 mMJ^Jt, <fc Vfft L<lt3 5 0 mMJ^±0N aCl^ 

m%&<D±mW£ bT, ffia^Oi^ (3 5OmM^±0NaCl) fc^tf^cig 

^SSOLRft (TOYOBOt, Stratagen eft, 3g#F^->A> 
*#^£7f»J££;flT^£) ^^^CW^^T*^, 3©SOLRM 
V^5^-£\ iicDNAffliAJt BtffHZAP-cDNA/Gigapack Cloning Kit (St 
rat ag. en eft) IC^£ tlX S O L R^iiExAssist helper phage fcj; 
Sin vivo excision system ^mPS^t Z> Z £ #X#, 3*1 £<Z>igfNi^T±@B<Z> 

[0 0 2 5] 

^©J:^{CLT^btl^licDNA^A$nfcSOLR^^ 0 Om 

M ®Nac i z-stimmrigmitft^K ^vt^mm^mm-r^zmz^v. 

->*^0cDNA0ft}t 35:^ (Current Protocols in Molecular 

Biology (Greene Publishing Associates and Wi ley-Interscience (1987) )IC 


[0 0 2 6] 
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[0 0 2 7] 

. ti/>7M/7, tt.Mmxhi/*. tlffi7h^)&^©l 

t5^>/^I?:3-FtSDNAtUTtt #*U<ttv>^n- 
^ (Brugfuiera sexangula) &$k(D D N A ^M^t - ^ 3 H ^T*t5„ fit, 

SDNAtLTH f3#J*<E>IB#l## 1 > 3, 5, 7, 9, 1 lXlil 3(3$ 
[0 0 2 8] 

#»i©DNAi:bttt, ±iBS^©K^f#«' 1 , 3, 5. 7, 9, 11X 
3— FfSDNA-^, S2^©@S^J#-#2, 4, 6, 8. 10, 12XS14C 

#-^•2. 4. 6, 8, io. i 2 xi&i 4 iz j*zn£T* ;mmFi£mm&& 7 

tS^>;^f$:n- KtSDNA^, ffi^OBB^J##2. 4, 6, 8. 1 0 
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[0 0 2 9] 

*&m<?)2>rt9n£ LTii, mwm<Dm#m-%2. 4, 6. 8. io, 12 
4, 6. 8, io, i 2xi* i 4 izjjkzti&Ts- jmmmiffim&iF7 o%&± 
a^m^. m&m<Dm&}%r-% 2 , 4, 6. 8, 10. 1 2x1*1 4izm^tis>r 

~ [0 0 3 6] 

M*:^-F?Z>bNAZ'£Zi%<DT*$>Z B fit, M^cDNA^iCific 
DNA?:#itS^ilTtt, MAfcL Marathon cDNA Amplification Kit ( 
C 1 o n t e c h*t) , 3' -Full RACE Core Set (^@it*±) , 5' -Full RACE Co 
re Set (SM^tt) f<5^r7 *tl ©#^f£#JCfi£e> 0D#jgMtT'&£ 

o 

[0 0 3 1] 

±fBg>£-*>tC, gggjCjju @g^J#-^-2, 4, 6, 8, 10, 12X1* 1 4 iC 

. ^Mfc^ALfc^-'f V— £-£j^U QuikChange Site-Directed Mutagenesis 
Kit (Stratagenet) ZR^tH*ng,lZ* y A? M*P<DT $ J 

#13 -£5 z: i:^RrigT^So 
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[0 0 3 2] 

±IH©i:e» iC iS»# 2, 4. 6, 8, 10. 1 2 3U* 1 4 &C^3 *l 

So 

[0 0 3 3] 

SS^fJ##2. 4, 6, 8. 10. 12Xttl4CjSSft*7^yaS?!I 

y if-f-tf-S/a>aH5 J f>31fic?'ltliafB (Molecular Cloning, a Laboratory Ma 
nual, Second Edition, Cold Spring Harbor Laboratory Press(1989)) IC J; o 
T%W«"rsri:3^HriBl?*>S. Mitl @H?!I#-S§-2. 4. 6. 8. 1 0. 1 2 

^£lt> #i4^fi*©DNA7-f ^y-tcj^bT^. h y yt?3-> b*0kft- 

[0 0 3 4] 

3g)J:eifeDNAS:Mf5fcfeg)A>f^'J if-^3 XP^fr £ Uttt 
4 2T;^©/W:/y #*>f if-^3>. 1 X S SC, 0. 1%®SD 
S$:^^7t-; 7T -{ci:S4 2-CT*©&#^S£#&f5ii:#T*#. 6 5*C 

•eco/w^y x-i-e-s/ay. ;&tfo. ixssc, o. i%<z>sDs&-£tjgfc 
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[0 0 3 5] 

Hjaw-Bi, 3. 5. 7, 9, 1 1 xiz 1 3 iz^-^n^mmmomm: 
mte^mmnm & *m u t l ^ s d n a * * *i * 0 

[0 0 3 6] 

-tSB@H3 ? U§#2 > 4. 6, 8. 10. 1 2Xitl 4lZi&£tlZ>T * jmm&i-fr 

b&z*zsrt?n£mm&]izmmte*>rt?mz. sb^j##2. 4. 6. 8, i 
o. i zx\ti 4{c^$tt^T^ jmmnn^ors, jmmmz^x^mm 

&*m-?2>£3§Z.bft2>„ m^mm&tl*. 7 0%J^_h. L<«8 0%U± 

, £ e>fC$?£ L<«9 0%JgU: (M^-ii. 9 5%J£Lh) CDie^rj0D|^-tt$:V%^ o 
*^^lCtt, itflB©«fc^lC. 3©i-?tCSB^J##2 > 4. 6. 8. 10. 12X 

. a^fi^l V7h>)i 7 ©GENETYX-MAC (V7h^X7 ^#§#fc£^*±) CD 

v r 9 >f > ail £ *rj M f s z\ £ i c«fc y 7? £ 3 . 

[0 0 3 7] 

*>3£;* b \sx#<z>it&Qs9tx b b*. mux b &M.x b mzx v U 

mmxbu*. *i/>xbvx. mftm^bisx. MMm^bu^ umm 


2 1 
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[0 0 3 8] 

u r © * > ^ * Kc4f a wtc^-r « ^ <z> <fc e» & * 

£#T*£, SE#J##2, 4, 6, 8. 10, 1 2X&1 4{C^£*l£T^ JWM 
mfr*>1*&9l'rt9fL^ I2^J#-^2, 4, 6, 8, 1 0, 1 2X1$ 1 4 IC^S 

%i&xhu*w&fo±m&*mirz>z>/-i>7n>p. k#j#*2. 4, 6, 8. i 
o, i 2x«i 4 ic^nsr^ /^k#jic^t, i^L<iii5t^<DT^ ;m 

i/ x iH4 -tfSffi & m * & $ y n v r s t v x m v * x ttm-t z> z. n # r* ^ s 

fM 5: E icf £ ±T?^ffl T* -5 c 
[0 0 3 9] 

nhzi-frzm^x, mm (#*u<ttfchJswio khrh*^ hv^m^±m 
s££ic«fc yjg^sn, w^a^y 9u—*-jiffi{£<Dmm\z&. mmmmmcom 

m®Ki:Vm&ZtlZln>fc$:*>1te>-t. MzfV F-7fti (Nature 256, 495- 
497, 1975), h'J^-7m t: bBUHflgA^^U K-V^ (Immunology To 
day 4, 72, 1983) 2£tf EBV-;\-f7*'J K-7ti (MONOCLONAL ANTIBODIES A 
ND CANCER THERAPY, pp.77-96, Alan R.Liss, Inc. ,1985)fc iZ&M<D&&$:m^ 
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[0 04 0] 

ttfco^fcSMC, -#«0t#©SI»S5 (#^#1^4, 946,778 ^IMtS 

o 

[0 04 1] 

> <BM;*hU*. tfmgxbh'T^ hl/>u h 1/ 

K-TSDN A Sr^t?^* # - T* &#l if WtClHK $ 4l -5 *> © T* 

m^mmzmx-t^^inz^ vm^ti^^^x^tnimzMm^ti^^cD-^in & 
mm<D±mfr e> &b#i a # > a ^ s £ m jr-t s #&x- & =n tf # icra s 41 s % <z> t- 

if&VN. 3£>iC, *^©h^>^^in-/^^i:bTtf, KfgB^^hU'X 
W^fnI±^ttS:^-rs^>7^^jt$:n- K^TS DN AXli MSB'** # - £*fi#*ffl 

©T*&ftif#icfggK3;ri-5t>©-eif &v* 0 j^t, ±m^^m<D<^ t^^k 

[0 04 2] 

jtK©*-^ MfflDNA itmn x- $ y &<DMmizmm-f z> ttfT- 
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tlttt, M^-li. IMPACT-CN System (^^: E. coli strain ER2566. <V Z 
-:pTYBl, PYB2, pYBIL PYB12 (B i o L a b s*±)) . &£V^£pET Expressio 
n System (}§3k: Epicurian Coli BL21, K>7 # — zpEISi/ V — X(N o v a g e 
n*±)) ##tfe>*l£ 0 ^±^J^©^*#-CD#A&£LTtt, SIH#lC£;fcl 

Mtux. hD^i/-i/3>s^t- h^>H y?&#we>*i£ ( 
st^^^u-©^^, ^±*t (1994) , mmmmnimA^ 

(1 9 9 8) > o mmjLz>/*?wzftmtzi±z>fc#)<D]&m.m 

tfVZZ. &mtmfc*>rt?miZ. M*J£, IMPACT-CN System£ffJ/§t, 
tC&=3f^>l?-yC(B i o L a b sft)^, pET Expression System £ ffjjg Lfc^ 
^■{C&His Bind Resin (N o v a g e n£fc) IZ <fc Uffigf"^ 
[0 0 4 3] 

v>?£.ys%:ttm-?2>$i®mii LT^i#^cls^$t^st>(D-ett^v^^, missus 

[0 0 4 4] 

h^>x^ai^^^ffi#J©#aifcffivAbtiS^^^-i:bTtt, Mill 3fc# 

$rfr£rfjS£$*lTV^pBI101, W±pIG121Hm (Plant J, Vol 6, p271-282(l 

994)) z&miz%\\2>z\ntfvg2> 0 x-*:mAirz>mmMMo>mm\zm\z 
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*m^2>Zi£&T*m2> (^f^OHi^Dhn-M ff»tfc (1996) ) 0 
[0 0 4 5] 

«3f£&fl££#£2l±£ (?f;«©Hi7'Dh3-;i/ > 5f*f|*fc (1996) )„ £ 

m mmmmi%m<D&ffi m^mm nam ) #a^-z?&So 

[0 0 4 6] 

, mm&mmizj&cT. m^-. tvtu-y^&m^mttmzm 

[0 0 4 7] 

V>^D-^?gig^M&. M i mu r a ibftW.iL LfcBruguiera sexangul 
atf>!Mig#jjM^ (J Plant Res Vol.110, p25-29 (1997)) £MVNfc 0 ZLCDig 
#*fflj^«l 0 OmMCNaCl Sr^AA^Sffl^, 5 0 0ml 7^^H{C 1 
2Oml0MT% 2 BtmT*S«« £ ? ( 7 0 r p m) Lfc„ 

n-7*ocDNA7-f7*7'j-n z.(Dmmmmmffi*m\<\ &,rizmir^mv 

ft^fco £T> Ostrem^®^ (Plant Physiol Vol. 84pl270-1275 (1987) 
) tC^oT£mRNA£#|ffiU ZL3^e>0lig tex-dT30<super> (S— ffc^±) 
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) £fflV^poly (A) + RN AZmmhfc* llbfcpoly (A) +RNA 
c DNA^L 2-ZapII (Stratageneft:) =5h>$?T — 
^^^-(:iAltcDNA7^^7'J-!:iibfe. pll£m^£:c 
DNA^-r^U-CD#^a«^^I(D^"e«>y, £IK©#JBttS t rata 
genetO?5l§*lC^ofc 0 1 0 6 <D$jft3£* n - > ^ti^ > tf 

[0 0 4 8] 

mmm2 iMici^ts c d n a ®x ^ y - 

W*ttK»Jb*cDNA«:ai#r*ifa«i*a5feRI»Lfe. 
tt««»ftStife^jBt«*^J»fi<Z)38fi[tcM:, ji3fcig££>N a C 1 2 Y T 

«©^^y-->^K:-aLrfe»±*»«©3llJMfcB»2:U #a*Mf (DH5 
a— JM1-0 9, HB10 1, S O L R) 0N a C 1 lC*f"f £#/J\£WIE#$§^ 
Sr^bfeo rti£©*J»S&M&0>l* , 'e&*K TOYOBOft^Strata 
g e n e*±^£>rlJl£2*lTVN£:fo©T*&£e D H 5 a , JM10 9, %.TfiH B 
101S120 OmMODN a C 1 £-£tf 2 Y T*35«%±^. ^L<^W^IS« 
5 nnn-7f^£if?e>i£#T^tgT'&»K 1 5 0 0mM©NaCl 

^(P&Wff^tCjTO^tlS., ZltltC^b, SOLRa3 0 0mM(DNaCl 
^L<£W#2JJfM2*U 4 0 0 mMCDN a C 1 Z* : £<D&W&7G±lZWlfflZnZ> 

. SOLRaifelfttcDlv^T^'J, ffi©;*:J©M£J|fcy* 

ot, cDNA^'f^'J -^^©W^^JCBS-^-rS c DNAO^^ U — — 1/*? 
?l^llltlTSOLR^V\ S^3^«*©N a C 1^5:4 0 0m 

[0 0 4 9] 
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mmW3 •7>yn-7'cDNA7>f^7iJ-#f,CDfM(Cl#t§ c DNA 

7>^D-^cDNA7-f^7 V -£in vivo excision system (Strat 
age ne*±) tc J: »J, pBluescript SK JC&l#&A,j£^T* S O L R{C#AL£„ 
at^ J ?-#Ai±> ZAP-cDNA /Gigapack Cloning Kit (Stratagene£fc) <D 
^(^♦{Ct^oTff&ofco ^>^D->^c DNA2>^A£*l£s O LR0tf^ 
e> ©ig'ffigg^© c D N A A £ tlfr S O L R £^$rf -5 #> iC^^T? &J£*T 
Km-t2®m*Z -&X?V-->'>fiZ^ ~?2/7u--fc 

DNA^#A$nfcSOLR$:4 0 0 mM©N aCl, 5 Omg/m 1 (Di]^ 
<4i/>, 5 0mg/mlffl7>^^'JX 0. 0 5mMCD I PTG5:ttf 2 YT 

[0 0 5 0] 

SOLRCStAlfc. iffefC^btlfe^jStem^tt. 5 0mg/mlW7 
5 0mg/ml©7>tf^iJX 0. 0 5 mM© I P T G £#tf 2 Y T 
M#i£MST^^mi®JC&<5 £ Z.t\>^c 2 Y TM##ifiT*#Jft*/ U -X 

£f£§gU ±§Bg>§j3;»iJgi&tC2 5 a 1 fo XiKy h L£ e Mft#$£< £T'JS, 
3 7iCT-l^^bfe„ 3©^, 3 0©^n->{cgfe>^J5:ffi^ 
©l^-h^5S^$4xfe 0 f^t#J£LT, 01iC@H^j#-^lfc^L^:cDNA^#A 
Stlfc^gcDXiKy M^CDj^mfc^c &{C. Z10D3 0^n->{c#A$tl 
It c DNAC9&3Sg!#f 5: Thermo Sequenase Cycle Sequencing Kit (Ame r s 
h am*±) ,5:15 DNAi/-^ry^~ L IC-4000L (LI-CO R) £M 

*lfecDNAIi7aaiC^tfc. HP*,, i^lC^bfccDNA&2 3 
«*ff#*3lCa*LfccDNASrl«, 5 {C^Lfe c DN A £ 20, 
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BB^U## 7 Ktf lfccDNA5:2i, ME#J## 9 {C^t IfccDNA&li, 
##1 1 lC*n IfccDNA&ll, @E#f##l 3 {CjfcLfc: c DNA& lfi£^# 
Lfco B LAST«|HJtt^^n^^A$:ffiV\ 8> CD D N A#3 — K*t~<5T 

[0 0 5 1] 

^CD^^ SB^J#-^2lC^$tlST ^ JWlMFUtS w i ss protein 

A«3-Kt*ifao*^^Jl (»7$;K«, 14 1) &-7>^;> (ma n 
grin). :©afiHmangl^lf: ( ^^^U >©«IBiH« 

©8W£&f*#fc. 1 6, 4 2, 6 5, 8 7, 1 0 9, 1 4 2#g©7^ / »Ci| 

I^T^Srt^^^il^ot (02) . 
[0 0 5 2] 

@B^lJ#-^-4 JC^$tl/-5>T^ ./@?B2#I&Arabidopsis thai i ana© t-comp lex poly 
peptide 1 (pir JN0448) ilffi 9 0 %<Dmm& *m Vtc. BB#J#-^ 6 lZm& frZ> 
7^JWtWl&U$. Ricinus communis© Metal lothionein-1 ike protein TYPE 2 (E 
MBL L02306) £%J 8 0 %0>mm%L*m IB#[## 8 tCzRS *l& T ^ 7 

ttHomo sapiensCDRubB-like DNA helicase (AB024301) £i&6 3 %C9ffi^-t£$:^ 
Lfco ffi^!I#-^-l 0 lCztf$*l<5T$ y@£@g#JteRattus norvegicus CDRibosomal 
protein S29 (pir S30298) $J4 5 %<D^mm^E. Lfc„ gB#J#-Sf 1 2JC^£*l 
1)7' ^ g£jU#l&Zea maysCOElongation factor eEF-1 alpha chain (pir S6633 

9) urns 0%<Dmm&zmLt o mmtti iizm-zn&Ts. jmmm&schiz 

saccharomyces pombe<Z)cdc21 (pir S26640) 7 0 %<D%Hffl& Ufeo SB 
#1##2, 4, 6, 8. 10, 1 2Xlil 4 IzmVfr* > MZ^ti^nn- 
F-tZm&m^l. 3. 5. 7. 9, 1 lXttl3{Cg$^l5cDNAtt 
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[0 0 5 3] 

it(C»7>^D-^cDNA« 
@2^J## 1 iZBLfcc DN A*^ n-n>^*$tlfepBluescri P t SK&ffirffiB&tR 
EcoRI, NotI*e^JWrL % in&7#n-*^;i>*£UM»Lfc., iiT»e>ilfe*& 
1 k b©|0T#£3J*;£ttU GENECLEAN Kit (BlOlOltt) T?*MRLfc„ 3*1 
^Ligation Kit ver2 (Sif5g) £J3W MBS^fSiEcoRI , NotlT'^JEr ^# 
M^?^-pYES2 (Invitrogen) tC^AL£„ 7£tC> Z.ti%:3L\/ 9 bUstf 
l/-^3 >^C<fc y^#tC#ALfe„ ^©&Saccharomyces cereviciae YM4271 
(CI on te chit) £&ffiLfco ^KCm«(Z>3BIR(C»:99 i/)V*<££* 
^SDmxmn (SAT. -UraSD*X««) &tfV*fc 0 

£?£JSii£#l^#£ 1 2 0 0 mMffiN a CI Ur a SDM aC 

l^&^-UraSD^lC«I (WIOD6 0 0 = 0. 1) U 3 0 

TCTfst ^ Lfe. 2 immzmzfflMmmm&mmL. t<Dm%m^ 

Wfehfc. M©I^lca,|^M©UV- 1 2 0 0 ?:^Ml/feo itmtV 

t^^-t'Ssp ye s 2<D&&mAVfcmmz^^T&mmte&iM$:n-Df=i 

[0 0 5 4] 

iiM5 ^A=t^#^gjgatCj3^&V>yn-^c DNAg) ^ 

m&M-fsr 1 IC^L/fe c DNA#?n-^>?"£*lT^.Sp Bluescrip 
tSK&fRiiXbal, XholfMU 3n&7#n ->^;V^tC&gfr 
L/feo iiT#*>n£i&l k b©#r#£:3jymu GENECLEAN Kit (BIO10 
1) TSffSgLfc. i*i ^Ligation Kit ver2 (^@jt*±) fcffiW Wfe&gkt? 
#-pB I 1 0 1 (EMBOJ Vol6, p3901-3907(1987)) ©ffl^JfiEcoRI , NotliJ- 

?vMC^AU in&^/tn^HHJ^ (Nicotiana tabacum L. Cv. Bri 
ght Yell w 2) C«35SH*fc. T^n/t^^U ^ 
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m>Amzm%l<Dj5&T*2bZ> 0 Z.Z.T*te. T^D^f'J ^ AlCAgrobacterium tu 
nefaciens EHA 101&MW An (Plant Physiol Vol.79, p568-570(1985) 

««tft*^=i*§|j|!BJ»©*/I/^S:J&V%, Li ns— Ma ye r m&T'ttmmmm 
^«B*T^#Lfeo Itl^NaClilO, 10 0, ^1 5 OmMil&SJ:^ 
lCHMb£4 5ml(Z>Lins -Ma y e r tgmz^tl^tl 1 ml <D#J-^T^X. 
*t& 2 6TCtIi:e»^i^^lfe 0 7Hifcttl3H@©M 

DNAOA^bUlC, p B I 1 0 1 $:MVATGUSa^S:^AL/fe^A=i^#«H 
[0 0 5 5] 

mMM6 («4b#) lcfeWST>^n-^cDNA®M 

~VH. TtfUA&^V ^AlCAgrobacterium tumef aciens EHA lOl&flJV^, Wfa 

mmn^xm (^mm-ty*- d 9 9 8) ) mm<D-jsm\z^t^ a j&n&wi 

C 1 1 5 O mM i: *5 <t e» CHS L fcM S i^t^Iilf, 2 61C, « 

(Dmynftog-nzmmh. *<DWi&&%:mmLtc 0 7>^n-ycDNA(5^ 
»jic, P b 1 1 0 1 zm^TGusmm^r*mj<Lf=.*Ani&mfflmic'D^T : b 

N aC l^TlCfeVAT^^ ^«)^«^a^T*^>o^c X 
* U--> ^CD^# fbtlfc c D N A 1/ IC i3 V > T ifett&f 1 8tfg 


ffiSE#2 000-3066644 


#2 000 — 085377 

I 

[0 0 5 6] 

(1 ) b 

gB#J##l JCatLfcc DNA#?n-^>?~£;fiTV^pBluescript SKft^A 
SOLR5:5 0 m g/m 1 V-f i/y. 5 Omg/m 1 ©T>tfS> U 

0. 0 5 mM© I P T G Ir^tf 2 Y T tMit 3 7 J: #4 0 T^T'ig 
mhtco ftmt 6 pBluescript SK^#Ac5tlfc SOL R(CoV^ 

[0 0 5 7] 

(2) ^3gffiX h 

I2^J#-^1 iC^Lfc c DNA#?n-^>^*$*lTV^pBluescript SK##A 
$ *l £~S O L R £ 5-0 m-gyTii-l-0ijtT>f > , 5 0 mg/m 1 ©7>bfi/>J 
0. 0 5mM(D I PTG$:^2 YT^^-e#iS[JtJB^{c^^^T^# 
U 3*l£2 YT&#;igifcT-#${$w;-X£:f£$gU 8OOmM02YT^l 
MilC2 5/tlfo^Mfc 0 «^|g<$T^ltt, 3 71CT- life 

ti c d n a te^sfitifffi £ mt-t z> mm z z t &mm>z n 

[0 0 5 8] 

(3) h l/* 

@2#J## 1 JC^ L/ tc c DNA#?n-^>^*£;txTV^pBiuescript SK£#A 
lfcSOLR5:5 0 mg/m 1 (Djtjj-^J 5 Omg/m 1 <Z>T>tf 2/U > 

, 0. 0'5mM©I PTG&^tf2 YT«t#««^R«J8«JCJ&***e**L/ 
, 3*1$: 2 YTiM*t 4 5 000 cells/2 5 m 1 tCfc£ J: ? JC#3R htz. 

i oftfs&mmzmvmvfc. mMmomftmrnm®-® (2 5 mi) &suri, 

, SOLRS5Omg/ml0AtV>fi/>, 5 0 m g/m 1 <DY>\fisV 
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0. 0 5mMCD I PTGSr^tf 2 YT*35*«ItC^3Ky hLfe. it^bT^* 
#-T*&£pBluescri P t SK^#AS4xfeS O L R Co V>T EIliftfctfefcf'&fTo 

[0 0 5 9] 
[0 0 6 0] 

[ffi^] 

- - SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Screening of genes to give tolerance against 
environmental stress and the appri cat ions 


<130> 11-337 

<140> 
<141> 

<150> JP P1999-235910 
<151> 1999-07-19 
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I 

<160> 14 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 1018 
<212> DNA 

<213> Bruguiera sexangula 

<220> 

<221> CDS 

<222> (42).. (464) 

<400> 1 

gtccaaacag ccagagagaa acgacaacat cgaccaagaa a atg get ctt tea age 56 

Met Ala Leu Ser Ser 

1 5 

tct get ctg aga ace gtc tct tct tct gtg aag gtg gtc ggc cct gca 104 
Ser Ala Leu Arg Thr Val Ser Ser Ser Val Lys Val Val Gly Pro Ala 

10 ~15 " 20 

aga tea aag agt get act gta ccc acc caa aca gta ttg cct ttc aag 152 
Arg Ser Lys Ser Ala Thr Val Pro Thr Gin Thr Val Leu Pro Phe Lys 

25 30 35 

ttc aca aac ccg teg tta etc act cga teg eta age ttt tea tea aaa 200 
Phe Thr Asn Pro Ser Leu Leu Thr Arg Ser Leu Ser Phe Ser Ser Lys 

3 9 ffiSE# 2000-3066644 


#2 000 — 08537 


40 45 50 

ggt tea age ttt gac age ttc tct gta ccc aaa aga tct ttt tct tgc 248 
Gly Ser Ser Phe Asp Ser Phe Ser Val Pro Lys Arg Ser Phe Ser Cys 
55 60 65 

aga age caa gee act cca tct gat gat gee tea aga ccc ace aaa gtt 296 
Arg Ser Gin Ala Thr Pro Ser Asp Asp Ala Ser Arg Pro Thr Lys Val 

70 75 80 85 

caa gag ctg tgt gtg tat gag atg aac gag aga gat cgt gga age cct 344 
Gin Glu Leu Cys Val Tyr Glu Met Asn Glu Arg Asp Arg Gly Ser Pro 

90 95 100 

get gtt etc egg ttg age cag aaa cct gtt aat tct etc ggc gat etc 392 
Ala Val Leu Arg Leu Ser Gin Lys Pro Val Asn Ser Leu Gly Asp Leu 
105 110 115 

gtg cct ttc agt aac aaa gtt tac age gga gac ctg cag aag cga att 440 
Val Pro Phe Ser Asn Lys Val Tyr Ser Gly Asp Leu Gin Lys Arg lie 

120 125 130 


gga gta acc gca gaa tat gca tec tgatccaaaa caagecagaa aaaaagggtg 494 
Gly Val Thr Ala Glu Tyr Ala Ser 
135 140 

ategctttga agegatatat agcttttatt tcggtggcta tggtcacatt gctgtgcaag 554 

gegcataett gacctacgag gacacgcacc ttgctgtgac gggegggteg ggcatatttg 614 


taUm 2000-3066644 


4#2 000 — 085377 


aaggagtgtc tggtcaggtt aagctgcagc aactcgtgta ccctttcaag ctcttctaca 674 
ctttctactt gcgaggcatc aaggacttgc cggaggagct tacgaagaag ccggttgagc 734 
cccacccttc tgttgagccg atgccggcgg ccaaggcttg cgagccacat gccgttgttg 794 
ctaatttcac cgattagtga ttaattgtcc ttttggggtt cggatgaact tgagttagct 854 
tacagttgca caacgttatg gcgcgagaca cgagagggaa ccttagccat aagaaaatta 914 
ataatctcac ggtgctttta ttttgattct tctattagtt gaatcgttaa tgaaagtgga 974 
ccaaattggc tgttttacgt tttaaaaaaa aaaaaaaaaa aaaa 1018 


<210> 2 
<211> 141 
<212> PRT 

<213> Bruguiera sexangula 


<400> 2 

Met Ala Leu Ser Ser Ser Ala Leu Arg Thr Val Ser Ser Ser Val Lys 
1 5 10 15 

Val Val Gly Pro Ala Arg Ser Lys Ser Ala Thr Val Pro Thr Gin Thr 

20 25 30 

Val Leu Pro Phe Lys Phe Thr Asn Pro Ser Leu Leu Thr Arg Ser Leu 
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35 40 45 

Ser Phe Ser Ser Lys Gly Ser Ser Phe Asp Ser Phe Ser Val Pro Lys 
50 55 60 

Arg Ser Phe Ser Cys Arg Ser Gin Ala Thr Pro Ser Asp Asp Ala Ser 
65 70 75 80 

Arg Pro Thr Lys Val Gin Glu Leu Cys Val Tyr Glu Met Asn Glu Arg 

85 90 95 

Asp Arg Gly Ser Pro Ala Val Leu Arg Leu Ser Gin Lys Pro Val Asn 
100 105 110 

Ser Leu Gly Asp Leu Val Pro Phe Ser Asn Lys Val Tyr Ser Gly Asp 

- 115 120 125 

Leu Gin Lys Arg He Gly Val Thr Ala Glu Tyr Ala Ser 

130 135 140 


<210> 3 
<211> 2060 
<212> DNA 

<213> Bruguiera sexangula 

<220> 
<221> CDS 


4 2 


£fJIE# 2000-3066644 


#2000-085377 


<222> (81).. (1718) 
<400> 3 

cgaaattcct ctactaacaa taccagatcc agtctagcgt ttcgattttc tgcttcacat 60 

ttctgtttct ttgaccagaa atg gca ate gcg get caa act ccg gac att etc 113 

Met Ala He Ala Ala Gin Thr Pro Asp He Leu 
1 5 10 

ggc gaa cgt cag tec ggc cag gac gtc cgc act caa aat gtg gtg gca 161 
Gly Glu Arg Gin Ser Gly Gin Asp Val Arg Thr Gin Asn Val Val Ala 

15 20 25 

tgt caa gcg gtt gee aat att gtc aaa tct tea ctt ggt cct gtc gga 209 
Cys Gin Ala Val Ala Asn He Val Lys Ser Ser Leu Gly Pro Val Gly 
30 35 40 

etc gac aag atg eta gtg gat gat att ggt gat gta aca att aca aat 257 
Leu Asp Lys Met Leu Val Asp Asp He Gly Asp Val Thr He Thr Asn 

45 50 55 


gat ggt get acg att ctt aag atg tta gaa gta gag cat cct gca gca 305 
Asp Gly Ala Thr He Leu Lys Met Leu Glu Val Glu His Pro Ala Ala 

60 65 70 75 

aag gtg etc gtg gag ttg get gag ctt caa gac cga gaa gtt gga gat 353 
Lys Val Leu Val Glu Leu Ala Glu Leu Gin Asp Arg Glu Val Gly Asp 
80 85 90 
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gga acc act teg gtt gtc ate ata gca get gag ttg etc aag aga gca 401 
Gly Thr Thr Ser Val Val lie lie Ala Ala Glu Leu Leu Lys Arg Ala 
95 100 105 

aat gat etc gtg agg aat aag ate cac cca aca tea ata ate agt gga 449 
Asn Asp Leu Val Arg Asn Lys He His Pro Thr Ser He He Ser Gly 
110 115 120 

tac agg ctt get atg agg gaa gca tgc aag tat gtt gaa gag aaa ttg 497 
Tyr Arg Leu Ala Met Arg Glu Ala Cys Lys Tyr Val Glu Glu Lys Leu 

125 130 135 

tea atg aag gtt gaa aag ctt gga aaa gat tct eta gta aac tgt gca 545 
Ser Met Lys Val Glu Lys Leu Gly Lys Asp Ser Leu Val Asn Cys Ala 
140 145 150 155 

aag aca age atg tec tea aag ttg ata get ggt gac age gac ttc ttt 593 
Lys Thr Ser Met Ser Ser Lys Leu He Ala Gly Asp Ser Asp Phe Phe 
160 165 170 

gca aat ttg gtt gta gat get gta caa gca gta aag atg acc aat gca 641 
Ala Asn Leu Val Val Asp Ala Val Gin Ala Val Lys Met Thr Asn Ala 
175 180 185 

egg ggg gaa ate aaa tat cct ate aag agt ata aat att ttg aaa get 689 
Arg Gly Glu He Lys Tyr Pro He Lys Ser He Asn He Leu Lys Ala 
190 195 200 

cat gga aaa agt gca aga gat age tgc ctt ttg aat ggc tat get etc 737 
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His Gly Lys Ser Ala Arg Asp Ser Cys Leu Leu Asn Gly Tyr Ala Leu 
205 210 215 

aat act ggt cgt get get caa ggg atg cct atg aga gtt gca cct gca 785 
Asn Thr Gly Arg Ala Ala Gin Gly Met Pro Met Arg Val Ala Pro Ala 

220 225 230 235 

agg att get tgt ctt gac ttt aat ctt cag aaa acg aag atg caa ttg 833 
Arg He Ala Cys Leu Asp Phe Asn Leu Gin Lys Thr Lys Met Gin Leu 

240 245 250 

ggt gta caa gtc tta gtc act gat ccc agg gag ctt gaa aga att cgt 881 
Gly Val Gin Val Leu Val Thr Asp Pro Arg Glu Leu Glu Arg He Arg 

255 260 265 

caa aga gaa get gat atg aca aag gaa egg att gag aaa etc ctg aaa 929 
Gin Arg Glu Ala Asp Met Thr Lys Glu Arg He Glu Lys Leu Leu Lys 

270 275 280 

get gga gca aat gtt gtt eta acc aca aag gga att gat gac atg gca 977 
Ala Gl y Ala Asn Val Val Leu Thr Thr Lys Gly He Asp Asp Met Ala 

285 290 295 

ctt aaa tat ttt gtg gag get ggg get att get gtg aga cgt gtt egg 1025 
Leu Lys Tyr Phe Val Glu Ala Gly Ala He Ala Val Arg Arg Val Arg 

300 305 310 315 

aaa gag gat atg cgc cat gtt gec aag gca act ggt gca aca ctg gtt 1073 
Lys Glu Asp Met Arg His Val Ala Lys Ala Thr Gly Ala Thr Leu Val 
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320 325 330 

tea aca ttt get gac atg gaa gga gag gaa aca ttt gat tea tea <;tg 1121 
Ser Thr Phe Ala Asp Met Glu Gly Glu Glu Thr Phe Asp Ser Ser Leu 

335 340 345 

ctt gga caa get gaa gaa gtt gtg gag gag cgc att get gat gac gat 1169 
Leu Gly Gin Ala Glu Glu Val Val Glu Glu Arg He Ala Asp Asp Asp 

350 355 360 

gtg att atg ata aaa ggg aca aag act aca agt gcg gtt tec ttg att 1217 
Val He Met He Lys Gly Thr Lys Thr Thr Ser Ala Val Ser Leu He 

365 370 375 

ctt cgt ggt gca aat gac tat atg etc gat gag atg gag cga gee ctg 1265 
Leu Arg Gly Ala Asn Asp Tyr Met Leu Asp Glu Met Glu Arg Ala Leu 

380 385 390 395 

cat gat get tta tgt att gtc aag aga ace ctt gaa tct aat aca gta 1313 
His Asp Ala Leu Cys He Val Lys Arg Thr Leu Glu Ser Asn Thr Val 
400 405 410 


gtt gca ggt gga ggt get gtt gag get gec ttg tct gtg cac ttg gag 1361 
Val Ala Gly Gly Gly Ala Val Glu Ala Ala Leu Ser Val His Leu Glu 

415 420 425 

tac etc get aca act ctt ggg tea cga gag cag tta gca ata gca gag 1409 
Tyr Leu Ala Thr Thr Leu Gly Ser Arg Glu Gin Leu Ala He Ala Glu 
430 435 440 
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ttt gca gaa tec ttg ttg att ata cca aag gtt ctt get gtc aat get 1457 
Phe Ala Glu Ser Leu Leu lie He Pro Lys Val Leu Ala Val Asn Ala 

445 450 455 

gec aaa gat gee act gaa tta get gca aaa etc egg get tac cac cat 1505 
Ala Lys Asp Ala Thr Glu Leu Ala Ala Lys Leu Arg Ala Tyr His His 
460 465 470 475 

aca gca caa aca aag get gat aag aaa cat tta tea age atg gga eta 1553 
Thr Ala Gin Thr Lys Ala Asp Lys Lys His Leu Ser Ser Met Gly Leu 
480 485 490 

gac ctt tea aag ggg acc ate cga aac aac tta gaa get gga gtc att 1601 
Asp Leu Ser Lys Gly Thr He Arg Asn Asn Leu Glu Ala Gly Val He 
495 500 505 

gaa cct gca atg age aaa ata aag ata att cag ttt get act gaa gca 1649 
Glu Pro Ala Met Ser Lys He Lys He He Gin Phe Ala Thr Glu Ala 

510 515 520 


gec ata aca att ctt cga att gat gac atg ate aag ctt gtc aag gat 1697 
Ala He Thr He Leu Arg He Asp Asp Met He Lys Leu Val Lys Asp 

525 530 535 

gag act cag aat gaa gag gaa tagatgeaga ctcttgtaag ctgcctccct 1748 
Glu Thr Gin Asn Glu Glu Glu 
540 545 
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tttgttttca aatttgtgtc ccttgcgagc tggaggaaag ggggggtgtt tatgtggtgt 1808 
tttcagtggt tttaattttt caaggagctc gcggcctgtg tactttaggt tagagtccat 1868 
ccaaggggtg tttattggat aatgcctaag ctgtttctcg tctattagta ggctggtagt 1928 
tccactgagt tctcatccca attaaaagaa tgagatcaaa gggtcctaaa ttcgtactca 1988 
ttggtgcacg atttgtttct gacaagcata agacttgacc ctctctatca caataaaaaa 2048 
aaaaaaaaaa aa 2060 

<210> 4 
<211> 546 
<212> PRT 

<213> Bruguiera sexangula 
<400> 4 

Met Ala lie Ala Ala Gin Thr Pro Asp lie Leu Gly Glu Arg Gin Ser 

15 10 15 


Gly Gin Asp Val Arg Thr Gin Asn Val Val Ala Cys Gin Ala Val Ala 

20 25 30 

Asn lie Val Lys Ser Ser Leu Gly Pro Val Gly Leu Asp Lys Met Leu 

35 40 45 

Val Asp Asp He Gly Asp Val Thr He Thr Asn Asp Gly Ala Thr He 
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50 55 60 

Leu Lys Met Leu Glu Val Glu His Pro Ala Ala Lys Val Leu Val Glu 

65 70 75 80 

Leu Ala Glu Leu Gin Asp Arg Glu Val Gly Asp Gly Thr Thr Ser Val 

85 90 95 

Val He He Ala Ala Glu Leu Leu Lys Arg Ala Asn Asp Leu Val Arg 
100 105 110 

Asn Lys He His Pro Thr Ser lie lie Ser Gly Tyr Arg Leu Ala Met 
115 120 125 

Arg Glu Ala Cys Lys Tyr Val Glu Glu Lys Leu Ser Met Lys Val Glu 
130 135 140 

Lys Leu Gly Lys Asp Ser Leu Val Asn Cys Ala Lys Thr Ser Met Ser 
145 150 155 160 

Ser Lys Leu He Ala Gly Asp Ser Asp Phe Phe Ala Asn Leu Val Val 
165 170 175 

Asp Ala Val Gin Ala Val Lys Met Thr Asn Ala Arg Gly Glu He Lys 
180 185 190 

Tyr Pro lie Lys Ser He Asn He Leu Lys Ala His Gly Lys Ser Ala 
195 200 205 
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Arg Asp Ser Cys Leu Leu Asn Gly Tyr Ala Leu Asn Thr Gly Arg Ala 
210 215 220 

Ala Gin Gly Met Pro Met Arg Val Ala Pro Ala Arg He Ala Cys Leu 

225 230 235 240 

Asp Phe Asn Leu Gin Lys Thr Lys Met Gin Leu Gly Val Gin Val Leu 

245 250 255 

Val Thr Asp Pro Arg Glu Leu Glu Arg He Arg Gin Arg Glu Ala Asp 

260 265 270 

Met Thr Lys Glu Arg He Glu Lys Leu Leu Lys Ala Gly Ala Asn Val 

275 280 285 

Val Leu Thr Thr Lys Gly He Asp Asp Met Ala Leu Lys Tyr Phe Val 

290 295 300 

Glu Ala Gly Ala lie Ala Val Arg Arg Val Arg Lys Glu Asp Met Arg 

305 310 315 320 


His Val Ala Lys Ala Thr Gly Ala Thr Leu Val Ser Thr Phe Ala Asp 

325 330 335 

Met Glu Gly Glu Glu Thr Phe Asp Ser Ser Leu Leu Gly Gin Ala Glu 

340 345 350 

Glu Val Val Glu Glu Arg He Ala Asp Asp Asp Val He Met He Lys 

355 360 365 


5 0 
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Gly Thr Lys Thr Thr Ser Ala Val Ser Leu He Leu Arg Gly Ala Asn 

370 375 380 

Asp Tyr Met Leu Asp Glu Met Glu Arg Ala Leu His Asp Ala Leu Cys 

385 390 395 400 

He Val Lys Arg Thr Leu Glu Ser Asn Thr Val Val Ala Gly Gly Gly 
405 410 415 


Ala Val Glu Ala Ala Leu Ser Val His Leu Glu Tyr Leu Ala Thr Thr 

420 425 430 

Leu Gly Ser Arg Glu Gin Leu Ala lie Ala Glu Phe Ala Glu Ser Leu 

435 440 445 

Leu He lie Pro Lys Val Leu Ala Val Asn Ala Ala Lys Asp Ala Thr 
450 455 460 

Glu Leu Ala Ala Lys Leu Arg Ala Tyr His His Thr Ala Gin Thr Lys 
465 470 475 480 


Ala Asp Lys Lys His Leu Ser Ser Met Gly Leu Asp Leu Ser Lys Gly 
485 490 495 

Thr lie Arg Asn Asn Leu Glu Ala Gly Val He Glu Pro Ala Met Ser 
500 505 510 

Lys He Lys He He Gin Phe Ala Thr Glu Ala Ala He Thr He Leu 
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515 520 525 

Arg He Asp Asp Met lie Lys Leu Val Lys Asp Glu Thr Gin Asn Glu 

530 535 540 

Glu Glu 

545 


<210> 5 
<211> 588 
<212> DNA 

<213> Bruguiera sexangula 

<220> 

<221> CDS 

<222> (26).. (262) 

<400> 5 

gaaaaacaaa gcaatctcct gaagg atg tct tgc tgt ggt gga aac tgt ggc 52 

Met Ser Cys Cys Gly Gly Asn Cys Gly 
1 5 

tgc gga gca age tgc aat tgc ggc aac ggc tgt gga ggg tgc aag atg 100 

Cys Gly Ala Ser Cys Asn Cys Gly Asn Gly Cys Gly Gly Cys Lys Met 
10 15 20 25 

tac cca gac atg ggc ttc gec gag aag acc act acc gag act ctg gtt 148 
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Tyr Pro Asp Met Gly Phe Ala Glu Lys Thr Thr Thr Glu Thr Leu Val 

30 35 40 

etc ggc gtg ggg cct gag agg gec cac ttt gag gga gec gag atg ggc 196 
Leu Gly Val Gly Pro Glu Arg Ala His Phe Glu Gly Ala Glu Met Gly 

45 50 55 

gtg ccg gec gag aac gga ggc tgc aag tgc gga agt aac tgc acc tgc 244 
Val Pro Ala Glu Asn Gly Gly Cys Lys Cys Gly Ser Asn Cys Thr Cys 
60 65 70 

gac ccc tgc act tgt aaa tgaggggaaa gtgacaggga aggtccgatc 292 
Asp Pro Cys Thr Cys Lys 
75 

tattattagt ctatatgtgt gtgttgggag tettgettae aataaaccag teatgecttg 352 
cgtttcctcc atgegcagat cttaggtttt aggatatctc tgtggtttct ccaagctatg 412 
gattttcagt gtctagtttt cctgtattac aaggatagtt tataacegta tatgcatggt 472 


eggaatcett ccaaccattt cgtttgtcta aatatatata tgtgtgtgtg tgtgtgtgtt 532 
tgatgggaaa gtgagcttct ttatgtttta tgactaaaaa aaaaaaaaaa aaaaaa 588 

<210> 6 
<211> 79 
<212> PRT 

5 3 ffi3£4$ 2000-3066644 
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<213> Bruguiera sexangula 
<400> 6 

Met Ser Cys Cys Gly Gly Asn Cys Gly Cys Gly Ala Ser Cys Asn Cys 
15 10 15 

Gly Asn Gly Cys Gly Gly Cys Lys Met Tyr Pro Asp Met Gly Phe Ala 

20 25 30 

Glu Lys Thr Thr Thr Glu Thr Leu Val Leu Gly Val Gly Pro Glu Arg 

35 40 45 

Ala His Phe Glu Gly Ala Glu Met Gly Val Pro Ala Glu Asn Gly Gly 

50 55 60 

Cys Lys Cys Gly Ser Asn Cys Thr Cys Asp Pro Cys Thr Cys Lys 
65 70 75 


<210> 7 

<211> 1280 
<212> DNA 

<213> Bruguiera sexangula 

<220> 

<221> CDS 

<222> (1)..(1002) 
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I 

<400> 7 

att gaa ggg gaa gtg gtg gaa gtc caa att gat egg ccg gcg gtg acc 48 
lie Glu Gly Glu Val Val Glu Val Gin He Asp Arg Pro Ala Val Thr 
15 10 15 

ggc gcc gcg tec aag acg ggg aaa ttg acg eta aag acg acg gag atg 96 
Gly Ala Ala Ser Lys Thr Gly Lys Leu Thr Leu Lys Thr Thr Glu Met 

20 25 30 

gag acg gtg tac gat ttg ggg gcg aaa atg ata gag gca ttg ggg aag 144 
Glu Thr Val Tyr Asp Leu Gly Ala Lys Met He Glu Ala Leu Gly Lys 
35 40 45 

gaa aag gtg cag agt ggg gat gtt att gca att gac aag gcg tec ggc 192 
Glu Lys Val Gin Ser Gly Asp Val He Ala He Asp Lys Ala Ser Gly 
50 55 60 

aaa att aca aag ctt ggg cgt tea ttt teg egg tct agg gat tac gat 240 
Lys He Thr Lys Leu Gly Arg Ser Phe Ser Arg Ser Arg Asp Tyr Asp 
65 70 75 80 


gcc atg gga cca cag gtg aag ttt gtt cag tgc cct gat ggg gag ctg 288 
Ala Met Gly Pro Gin Val Lys Phe Val Gin Cys Pro Asp Gly Glu Leu 

85 90 95 

cag aag agg aaa gag gtc gtg cat tgt gtc tea ctg cac gag att gat 336 
Gin Lys Arg Lys Glu Val Val His Cys Val Ser Leu His Glu He Asp 
100 105 110 
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gtt ate aat age aga aca cag ggg ttt ctt get ctt ttc acc ggg gat 384 
Val He Asn Ser Arg Thr Gin Gly Phe Leu Ala Leu Phe Thr Gly Asp 
115 120 125 

act ggt gaa ate cgt gcg gag gtg agg gaa caa att gac aca aag gtg 432 
Thr Gly Glu He Arg Ala Glu Val Arg Glu Gin He Asp Thr Lys Val 
130 135 140 

get gaa tgg aga gag gaa ggg aaa gca gag att gtg cca ggt gtc etc 480 
Ala Glu Trp Arg Glu Glu Gly Lys Ala Glu He Val Pro Gly Val Leu 
145 150 155 160 

ttt att gat gag gtc cac atg ctt gac att gag tgc ttc tea ttt ctg 528 
Phe He Asp Glu Val His Met Leu Asp He Glu Cys Phe Ser Phe Leu 
165 170 175 

aat cgt get ctt gag aat gag atg gcg cca ata tta gtt gtt get acc 576 
Asn Arg Ala Leu Glu Asn Glu Met Ala Pro He Leu Val Val Ala Thr 
180 185 190 

aac aga ggg ate acc aca ate aga ggc aca aat tac aaa tct cct cat 624 
Asn Arg Gly He Thr Thr He Arg Gly Thr Asn Tyr Lys Ser Pro His 

195 200 205 

ggg att cca ata gat etc ctt gat cga eta etc att ate aca act caa 672 
Gly He Pro He Asp Leu Leu Asp Arg Leu Leu He He Thr Thr Gin 

210 215 220 

cct tac aca aag gat gaa att cgt aag att ctg gat ate aga tgt cag 720 
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Pro Tyr Thr Lys Asp Glu He Arg Lys lie Leu Asp lie Arg Cys Gin 

225 230 235 240 

gaa gaa gat gtg gag atg get gaa gag gca aag get ttg tta aca cat 768 
Glu Glu Asp Val Glu Met Ala Glu Glu Ala Lys Ala Leu Leu Thr His 

245 250 255 

att ggg gca gaa aca tec ttg aga tat gec ate cat etc att act get 816 
He Gly Ala Glu Thr Ser Leu Arg Tyr Ala He His Leu He Thr Ala 

260 265 270 

gca gca ttg gca tgc cag aag cga aag gga aag ctt gtg gaa act gag 864 
Ala Ala Leu Ala Cys Gin Lys Arg Lys Gly Lys Leu Val Glu Thr Glu 

275 280 285 

gac att agt cga get tac aat ctg ttt ctt gat gta aag aga tct aca 912 
Asp He Ser Arg Ala Tyr Asn Leu Phe Leu Asp Val Lys Arg Ser Thr 

290 295 300 

cag tac eta ata gag tat cag aat cag tac atg ttt aat gag gca ccg 960 
Gin Tyr Leu He Glu Tyr Gin Asn Gin Tyr Met Phe Asn Glu Ala Pro 

305 310 315 320 

gta gga gaa ggg gac gaa gaa ggg gee aat gee atg ctt tct 1002 
Val Gly Glu Gly Asp Glu Glu Gly Ala Asn Ala Met Leu Ser 

325 330 

tgaagggeca taagctatgg agtctttgtg aaacccttct ccctacttta ttcgcagcac 1062 


2000-3066644 


#2 000 — 08537 



gagccctgaa atgaagaaca atggtagact tggatcccac cttggccctt atgtatgtct 1122 
tctggaattg aaaaaagagt ccaagaaatt tgaatttcat gaaattggag aactgaactg 1182 
tgcttactaa attgctactt tgcaagtaat gatagggcac tcacgcttga ctggctaagt 1242 
atttatgttt ttatcatcaa aaaaaaaaaa aaaaaaaa 1280 


<210> 8 
<211> 334 
<212> PRT 

<213> Bruguiera sexangula 
<400> 8 

He Glu Gly Glu Val Val Glu Val Gin He Asp Arg Pro Ala Val Thr 
1 5 10 15 

Gly Ala Ala Ser Lys Thr Gly Lys Leu Thr Leu Lys Thr Thr Glu Met 

20 25 30 


Glu Thr Val Tyr Asp Leu Gly Ala Lys Met He Glu Ala Leu Gly Lys 

35 40 45 

Glu Lys Val Gin Ser Gly Asp Val lie Ala He Asp Lys Ala Ser Gly 

50 55 60 

Lys He Thr Lys Leu Gly Arg Ser Phe Ser Arg Ser Arg Asp Tyr Asp 

65 70 75 80 

5 8 HSU 1 ® 2000-3066644 
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Ala Met Gly Pro Gin Val Lys Phe Val Gin Cys Pro Asp Gly Glu Leu 

85 90 95 

Gin Lys Arg Lys Glu Val Val His Cys Val Ser Leu His Glu He Asp 
100 105 110 

Val He Asn Ser Arg Thr Gin Gly Phe Leu Ala Leu Phe Thr Gly Asp 
115 120 125 

Thr Gly Glu He Arg Ala Glu Val Arg Glu Gin He Asp Thr Lys Val 

130 135 140 

Ala Glu Trp Arg Glu Glu Gly Lys Ala Glu He Val Pro Gly Val Leu 

145 150 155 160 

Phe He Asp Glu Val His Met Leu Asp He Glu Cys Phe Ser Phe Leu 
165 170 175 

Asn Arg Ala Leu Glu Asn Glu Met Ala Pro He Leu Val Val Ala Thr 

180 185 190 


Asn Arg Gly He Thr Thr He Arg Gly Thr Asn Tyr Lys Ser Pro His 

195 200 205 

Gly He Pro He Asp Leu Leu Asp Arg Leu Leu He He Thr Thr Gin 

210 215 220 

Pro Tyr Thr Lys Asp Glu He Arg Lys He Leu Asp He Arg Cys Gin 
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225 230 235 240 

Glu Glu Asp Val Glu Met Ala Glu Glu Ala Lys Ala Leu Leu Thr His 

245 250 255 

He Gly Ala Glu Thr Ser Leu Arg Tyr Ala He His Leu He Thr Ala 

260 265 270 

Ala Ala Leu Ala Cys Gin Lys Arg Lys Gly Lys Leu Val Glu Thr Glu 

275 280 285 

Asp lie Ser Arg Ala Tyr Asn Leu Phe Leu Asp Val Lys Arg Ser Thr 

290 295 300 

Gin Tyr Leu He Glu Tyr Gin Asn Gin Tyr Met Phe Asn Glu Ala Pro 

305 310 315 320 

Val Gly Glu Gly Asp Glu Glu Gly Ala Asn Ala Met Leu Ser 

325 330 


<210> 9 
<211> 420 
<212> DNA 

<213> Bruguiera sexangula 

<220> 
<221> CDS 
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<400> 9 

cgaaagtata aagtgatcgg cgagcg atg ggt cac tct aac gtc tgg aac tct 53 

Met Gly His Ser Asn Val Trp Asn Ser 
1 5 

cac ccc aag aac tac ggc cct ggt tec cgc gec tgt egg gtg tgt ggg 101 
His Pro Lys Asn Tyr Gly Pro Gly Ser Arg Ala Cys Arg Val Cys Gly 
10 15 20 25 

aat ccg cac ggg ttg ate agg aag tac gga etc atg tgc tgc aga cag 149 
Asn Pro His Gly Leu He Arg Lys Tyr Gly Leu Met Cys Cys Arg Gin 

30 35 40 

tgc ttc cgt age aat gee aag gaa att ggc ttc att aag tac cgc 194 
Cys Phe Arg Ser Asn Ala Lys Glu He Gly Phe He Lys Tyr Arg 
45 50 55 

tgaatgatat egatatggee cagaatggee tgtggcggtg cgtgttcgat ttcagtagtt 254 

cccctctttc ggatgagctt taggacaatg ttctctttag tttatgtatt gttgaacttg 314 

gactgatgtt gaactaacga tattctggaa tcatttgata tttcgagagt ttattatttt 374 

gatcatcatc ctcttgcttc tetgettaaa aaaaaaaaaa aaaaaa 420 


<210> 10 
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<211> 56 
<212> PRT 

<213> Bruguiera sexangula 
<400> 10 

Met Gly His Ser Asn Val Trp Asn Ser His Pro Lys Asn Tyr Gly Pro 
15 10 15 

Gly Ser Arg Ala Cys Arg Val Cys Gly Asn Pro His Gly Leu He Arg 

20 25 30 

Lys Tyr Gly Leu Met Cys Cys Arg Gin Cys Phe Arg Ser Asn Ala Lys 

35 40 45 

Glu He Gly Phe lie Lys Tyr Arg 

50 55 


<210> 11 
<211> 1664 
<212> DNA 

<213> Bruguiera sexangula 

<220> 

<221> CDS 

<222> (34).. (1380) 

<400> 11 
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tctctcttta caggttaaag ctaagacttt ata atg ggt aag gag aag att cac 54 

Met Gly Lys Glu Lys He His 
1 5 

att aac att gtg gtt att ggc cat gtc gac tec gga aag tea ace aca 102 
He Asn He Val Val He Gly His Val Asp Ser Gly Lys Ser Thr Thr 
10 15 20 

act ggc cac ttg att tac aag ctt gga ggt ate gac aag cgt gtg att 150 
Thr Gly His Leu He Tyr Lys Leu Gly Gly He Asp Lys Arg Val He 

25 30 35 

gag agg ttt gag aag gaa get get gag atg aac aag agg tea ttc aag 198 
Glu Arg Phe Glu Lys Glu Ala Ala Glu Met Asn Lys Arg Ser Phe Lys 
40 45 50 55 

tat gee tgg gtg ctt gac aag ctg aag get gag cgt gag cgt ggt ate 246 
Tyr Ala Trp Val Leu Asp Lys Leu Lys Ala Glu Arg Glu Arg Gly He 
60 65 70 

ace att gat att gec ttg tgg aag ttc gag aca ace aaa tat tac tgc 294 
Thr He Asp He Ala Leu Trp Lys Phe Glu Thr Thr Lys Tyr Tyr Cys 

75 80 85 

acg gtc att gat get cct gga cat cgt gac ttt att aag aat atg ate 342 
Thr Val He Asp Ala Pro Gly His Arg Asp Phe He Lys Asn Met He 

90 95 100 

acc ggg act tec caa get gac tgt get gtc etc ate att gac tct acc 390 

6 3 mSE4# 2000-3066644 
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Thr Gly Thr Ser Gin Ala Asp Cys Ala Val Leu He He Asp Ser Thr 
105 110 115 

act ggt ggc ttt gag get ggt ate tct aaa gat ggt cag acc cgc gag 438 
Thr Gly Gly Phe Glu Ala Gly He Ser Lys Asp Gly Gin Thr Arg Glu 

120 125 130 135 

cat gec ctg ctt gec ttc acc ctt ggt gtt aag caa atg att tgc tgc 486 
His Ala Leu Leu Ala Phe Thr Leu Gly Val Lys Gin Met He Cys Cys 

140 145 150 

tgc aac aag atg gat get acc act tec aag tat tct aag gca aga tat 534 
Cys Asn Lys Met Asp Ala Thr Thr Ser Lys Tyr Ser Lys Ala Arg Tyr 
155 160 165 

gat gaa att gtt aag gaa gtg tea tec tac ttg aag aag gtt ggt tac 582 
Asp Glu He Val Lys Glu Val Ser Ser Tyr Leu Lys Lys Val Gly Tyr 
170 175 180 

aac cca gag aag att cct ttt gtc ccc ata tct gga ttt gag ggt gac 630 
Asn Pro Glu Lys He Pro Phe Val Pro He Ser Gly Phe Glu Gly Asp 
185 190 195 

aac atg att gag aga tec acc aac ctt gac tgg tac aag ggc cca act 678 
Asn Met lie Glu Arg Ser Thr Asn Leu Asp Trp Tyr Lys Gly Pro Thr 

200 205 210 215 

ctt ctt gag gec ctg gac atg ate cag gag cca aag agg cca tea gat 726 
Leu Leu Glu Ala Leu Asp Met He Gin Glu Pro Lys Arg Pro Ser Asp 
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220 225 230 

aag ccc etc cgt etc cca ctt cag gat gtg tac aag att ggt ggt att 774 
Lys Pro Leu Arg Leu Pro Leu Gin Asp Val Tyr Lys He Gly Gly lie 

235 240 245 

ggg aca gtc cca gtg ggt cgt gtt gaa act ggt gtc ctg aag cct gga 822 
Gly Thr Val Pro Val Gly Arg Val Glu Thr Gly Val Leu Lys Pro Gly 

250 255 260 

atg gtt gtt act ttt ggt ccc tea gga ctg ace act gaa gtt aag tct 870 
Met Val Val Thr Phe Gly Pro Ser Gly Leu Thr Thr Glu Val Lys Ser 

265 270 275 

gtg gag atg cac cat gaa get etc caa gag get ctt ccc gga gac aac 918 
Val Glu Met His His Glu Ala Leu Gin Glu Ala Leu Pro Gly Asp Asn 

280 285 290 295 

gtt ggc ttc aat gtt aag aat gtt tec gtg aag gat ctt aag egg ggt 966 
Val Gly Phe Asn Val Lys Asn Val Ser Val Lys Asp Leu Lys Arg Gly 

300 305 310 


tat gtt gee tea aac tec aag gat gat cct gee aag gag gca tct age 1014 
Tyr Val Ala Ser Asn Ser Lys Asp Asp Pro Ala Lys Glu Ala Ser Ser 

315 320 325 

ttc ace tec caa gtt ate ate atg aac cac cct ggt cag att gga aat 1062 
Phe Thr Ser Gin Val lie He Met Asn His Pro Gly Gin He Gly Asn 

330 335 340 
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ggt tat gcc cct gtt ctg gat tgc cac acc tct cac att get gtc aag 1110 
Gly Tyr Ala Pro Val Leu Asp Cys His Thr Ser His lie Ala Val Lys 

345 350 355 

ttt tct gag ate etc aca aag att gat agg cga tct ggc aag gag ctt 1158 
Phe Ser Glu lie Leu Thr Lys lie Asp Arg Arg Ser Gly Lys Glu Leu 

360 365 370 375 

gaa aag gag ccc aag ttc ttg aag aat ggt gat get ggg ttc gtg aag 1206 
Glu Lys Glu Pro Lys Phe Leu Lys Asn Gly Asp Ala Gly Phe Val Lys 

380 385 390 

atg att ccg acc aag cct atg gtg gtg gaa act ttc tec gag tat cct 1254 
Met He Pro Thr Lys Pro Met Val Val Glu Thr Phe Ser Glu Tyr Pro 

395 . 400 405 

ccg ctt ggt aga ttt gcc gtc agg gac atg cgc cag act gtt gca gtg 1302 
Pro Leu Gly Arg Phe Ala Val Arg Asp Met Arg Gin Thr Val Ala Val 
410 415 420 


gga gtc ate aag agt gtc gag aaa aag gaa cct tct gga get aag gtg 1350 
Gly Val He Lys Ser Val Glu Lys Lys Glu Pro Ser Gly Ala Lys Val 

425 430 435 

act aaa tct get gcc aag aag ggt ggc aaa tgaaccgtgc aagtcagagt 1400 
Thr Lys Ser Ala Ala Lys Lys Gly Gly Lys 
440 445 

6 6 EBIE4# 2000- 3066644 
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I 

tgatgtagat gaaggctatt ggaagaataa agactgggcc ctggttagcg gtctaattat 1460 
tggatgttca gcagttggtt tcgagaacta cagtttcaat tcagcgccat catcacggag 1520 
ctgttgttcc cagaattggg ttcttgaccg tcggtggcat tggctgttgg tttgagtgac 1580 
ttctttgtgt catgtttaga ctttatcgga tttgctattt cataaagcgg cttgggaatt 1640 
ttaaaaaaaa aaaaaaaaaa aaaa 1664 

<210> 12 
<211> 449 
<212> PRT 

<213> Bruguiera sexangula 
<400> 12 

Met Gly Lys Glu Lys He His He Asn He Val Val He Gly His Val 
15 10 15 

Asp Ser Gly Lys Ser Thr Thr Thr Gly Bis Leu He Tyr Lys Leu Gly 

20 25 30 

Gly He Asp Lys Arg Val He Glu Arg Phe Glu Lys Glu Ala Ala Glu 

35 40 45 

Met Asn Lys Arg Ser Phe Lys Tyr Ala Trp Val Leu Asp Lys Leu Lys 
50 55 60 
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Ala Glu Arg Glu Arg Gly He Thr He Asp He Ala Leu Trp Lys Phe 

65 70 75 80 

Glu Thr Thr Lys Tyr Tyr Cys Thr Val lie Asp Ala Pro Gly His Arg 

85 90 95 

Asp Phe He Lys Asn Met He Thr Gly Thr Ser Gin Ala Asp Cys Ala 
100 105 110 

Val Leu He He Asp Ser Thr Thr Gly Gly Phe Glu Ala Gly He Ser 
115 120 125 

Lys Asp Gly Gin Thr Arg Glu His Ala Leu Leu Ala Phe Thr Leu Gly 
130 135 140 

Val Lys Gin Met He Cys Cys Cys Asn Lys Met Asp Ala Thr Thr Ser 
145 150 155 160 

Lys Tyr Ser Lys Ala Arg Tyr Asp Glu He Val Lys Glu Val Ser Ser 
165 170 175 

Tyr Leu Lys Lys Val Gly Tyr Asn Pro Glu Lys He Pro Phe Val Pro 
180 185 190 

He Ser Gly Phe Glu Gly Asp Asn Met He Glu Arg Ser Thr Asn Leu 

195 200 205 

Asp Trp Tyr Lys Gly Pro Thr Leu Leu Glu Ala Leu Asp Met He Gin 

210 215 220 

6 8 ffiIE#2 0 0 0 - 3 0 6 6 6 4 4 
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Glu Pro Lys Arg Pro Ser Asp Lys Pro Leu Arg Leu Pro Leu Gin Asp 

225 230 235 240 

Val Tyr Lys He Gly Gly He Gly Thr Val Pro Val Gly Arg Val Glu 

245 250 255 

Thr Gly Val Leu Lys Pro Gly Met Val Val Thr Phe Gly Pro Ser Gly 

260 265 270 

Leu Thr Thr Glu Val Lys Ser Val Glu Met His His Glu Ala Leu Gin 

275 280 285 

Glu Ala Leu Pro Gly Asp Asn Val Gly Phe Asn Val Lys Asn Val Ser 

290 295 300 

Val Lys Asp Leu Lys Arg Gly Tyr Val Ala Ser Asn Ser Lys Asp Asp 

305 310 315 320 

Pr Ala Lys Glu Ala Ser Ser Phe Thr Ser Gin Val He He Met Asn 

325 330 335 


His Pro Gly Gin He Gly Asn Gly Tyr Ala Pro Val Leu Asp Cys His 

340 345 350 

Thr Ser His He Ala Val Lys Phe Ser Glu lie Leu Thr Lys He Asp 

355 360 365 

Arg Arg Ser Gly Lys Glu Leu Glu Lys Glu Pr Lys Phe Leu Lys Asn 


6 9 
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370 375 380 

Gly Asp Ala Gly Phe Val Lys Met He Pro Thr Lys Pro Met Val Val 

385 390 395 400 

Glu Thr Phe Ser Glu Tyr Pro Pro Leu Gly Arg Phe Ala Val Arg Asp 
405 410 415 

Met Arg Gin Thr Val Ala Val Gly Val He Lys Ser Val Glu Lys Lys 

420 425 430 

Glu Pro Ser Gly Ala Lys Val Thr Lys Ser Ala Ala Lys Lys Gly Gly 
435 440 445 

Lys 


<210> 13 
<211> 770 
<212> DNA 

<213> Bruguiera sexangula 

<220> 

<221> CDS 

<222> (2).. (769) 

<400> 13 
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c gat gat atg gac gag gcc aca ccc acc ttt gtt tgg ggc acc aat ate 49 
Asp Asp Met Asp Glu Ala Thr Pro Thr Phe Val Trp Gly Thr Asn He 
15 10 15 

age gtg cag gat gtc aag gcc get att cag atg ttt ttg aag cac ttc 97 
Ser Val Gin Asp Val Lys Ala Ala He Gin Met Phe Leu Lys His Phe 

20 25 30 

agg gat agt aat cag agt caa agg aac gag att ttt gaa gaa ggg aag 145 
Arg Asp Ser Asn Gin Ser Gin Arg Asn Glu He Phe Glu Glu Gly Lys 
35 40 45 

tac gtg aaa gcg ata cat aag gtt ctt gaa gtt gaa gga gag teg ctt 193 
Tyr Val Lys Ala He His Lys Val Leu Glu Val Glu Gly Glu Ser Leu 

50 55 60 

gat gtt gat get cgt gat gtg ttt gat tat gat tct gat ttg tat gcc 241 
Asp Val Asp Ala Arg Asp Val Phe Asp Tyr Asp Ser Asp Leu Tyr Ala 
65 70 75 80 

aag atg att egg tac cca ctt gag gtt ttg gcc att ttc gac att gtt 289 
Lys Met He Arg Tyr Pro Leu Glu Val Leu Ala He Phe Asp He Val 

85 90 95 

ttg atg gat att gtg agt ttg ate aac cct ttg ttt gag aaa cat gta 337 
Leu Met Asp He Val Ser Leu He Asn Pro Leu Phe Glu Lys His Val 
100 105 110 

caa gtc agg att ttc aat ctt aag acc teg att aca atg aga aat etc 385 
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Gin Val Arg He Phe Asn Leu Lys Thr Ser He Thr Met Arg Asn Leu 
115 120 125 

aac cct tct gat ate gaa aag atg gtg tea ttg aag gga atg ata att 433 
Asn Pro Ser Asp lie Glu Lys Met Val Ser Leu Lys Gly Met He He 
130 135 140 

egg tgt agt tec ata ata ccg gag ate agg gaa gca gta ttt aga tgc 481 
Arg Cys Ser Ser He He Pro Glu He Arg Glu Ala Val Phe Arg Cys 
145 150 155 160 

ctt gtt tgt ggc tac ttc tct gat ccc ate gtt gtg gat aga gga egg 529 
Leu Val Cys Gly Tyr Phe Ser Asp Pro He Val Val Asp Arg Gly Arg 

165 . 170 175 

ata agt gaa cct aaa gca tgc ttg aaa gag gaa tgt ctt act aag aac 577 
He Ser Glu Pro Lys Ala Cys Leu Lys Glu Glu Cys Leu Thr Lys Asn 
180 185 190 

tec atg aca eta gtt cac aat cgt tgc agg ttt get gat aag cag att 625 
Ser Met Thr Leu Val His Asn Arg Cys Arg Phe Ala Asp Lys Gin He 

195 200 " 205 

gtg agg etc cag gag aca cct gac gag ate cct gaa gga gga aca cca 673 
Val Arg Leu Gin Glu Thr Pro Asp Glu He Pro Glu Gly Gly Thr Pro 

210 215 220 

cac acg gtg age tta ttg atg cat gac aag ctg gta gat get gga aag 721 
His Thr Val Ser Leu Leu Met His Asp Lys Leu Val Asp Ala Gly Lys 

7 2 ffi|E4$ 2000-3066644 


230 
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235 


240 


cca ggt gac agg gtt gag gtc act gga att tat agg get atg agt gtt a 770 
Pro Gly Asp Arg Val Glu Val Thr Gly He Tyr Arg Ala Met Ser Val 

245 250 255 

<210> 14 
<211> 256 
<212> PRT 

<213> Bruguiera sexangula 
<400> 14 

Asp Asp Met Asp Glu Ala Thr Pro Thr Phe Val Trp Gly Thr Asn He 

15 10 15 

Ser Val Gin Asp Val Lys Ala Ala lie Gin Met Phe Leu Lys His Phe 

20 25 30 

Arg Asp Ser Asn Gin Ser Gin Arg Asn Glu He Phe Glu Glu Gly Lys 

35 40 45 


Tyr Val Lys Ala He His Lys Val Leu Glu Val Glu Gly Glu Ser Leu 

50 55 60 

Asp Val Asp Ala Arg Asp Val Phe Asp Tyr Asp Ser Asp Leu Tyr Ala 

65 70 75 80 

Lys Met lie Arg Tyr Pro Leu Glu Val Leu Ala He Phe Asp He Val 
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85 90 95 

Leu Met Asp He Val Ser Leu lie Asn Pro Leu Phe GIu Lys His Val 
100 105 110 

Gin Val Arg He Phe Asn Leu Lys Thr Ser He Thr Met Arg Asn Leu 
115 120 125 

Asn Pro Ser Asp He Glu Lys Met Val Ser Leu Lys Gly Met He He 
130 135 140 

Arg Cys Ser Ser He He Pro Glu He Arg Glu Ala Val Phe Arg Cys 

145 150 155 160 

Leu Val Cys Gly Tyr Phe Ser Asp Pro He Val Val Asp Arg Gly Arg 
165 170 175 

He Ser Glu Pro Lys Ala Cys Leu Lys Glu Glu Cys Leu Thr Lys Asn 
180 185 190 

Ser Met Thr Leu Val His Asn Arg Cys Arg Phe Ala Asp Lys Gin He 

195 200 205 

Val Arg Leu Gin Glu Thr Pro Asp Glu He Pro Glu Gly Gly Thr Pro 

210 215 220 

Bis Thr Val Ser Leu Leu Met His Asp Lys Leu Val Asp Ala Gly Lys 

225 230 235 240 
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Pro Gly Asp Arg Val Glu Val Thr Gly He Tyr Arg Ala Met Ser Val 

245 250 255 
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